Regional specification during embryogenesis in Rhynchonelliform brachiopods.
Fate maps have been constructed for embryos of Hemithiris and Terebratulina, representatives of two orders in the class Rhynchonellata that have been separated since the middle Ordovician. These fate maps are identical. The animal region of the egg forms the ectodermal covering of the apical lobe and the vegetal region is the site of gastrulation; the vegetal region forms the ectoderm of the ventral and posterior regions of the larva, endoderm and mesoderm. The cells that make up the animal region shift 90 degrees with respect to the vegetal pole during gastrulation. The timing and mode of regional specification in these two species are also identical. In each case, the animal region of the unfertilized egg has the intrinsic ability to form apical lobe ectoderm, while the vegetal region has the ability to form a normal larva. During embryogenesis, the vegetal region interacts with the animal region to suppress apical tuft differentiation in the apical lobe and to promote mantle lobe ectodermal differentiation, while the ability of the vegetal half to regulate by forming apical lobe structures is lost. The plane of bilateral symmetry of the larva begins to be set up between the late blastula and early gastrula stage. The fate maps and the processes of regional specification are compared in the four subphyla that make up the Brachiopoda and used to test a developmental model that provides an explanation for the variety of different body plans generated during the Cambrian.